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ElEGTBICALLY OPERATED PUMPIIG STATION.
OBJECT.
The o b je c t  o f  t h i s  t h e s i s  i s  to  p re s e n t  a d e s ig n  o f  an 
e l e c t r i c a l l y  o p e ra te d  pumping s t a t i o n ,  to g e th e r  w ith  an e s t i ­
mate o f  th e  c o s t  o f  i n s t a l l a t i o n ,  o p e ra t io n  and m ain tenance 
o f  such a s t a t i o n  a s  compared to  th o se  o f  a  s im i la r  s t a t i o n  
o p e ra te d  by steam .
A d e ta i l e d  d e s c r ip t io n  o f  th e  two most r e c e n t ly  co m plet­
ed pumping s t a t i o n s  o f  th e  C ity  o f  C hicago , v/hich a re  steam  
o p e ra te d , w i l l  be g iv e n , in  a d d i t io n  to  a  d e s c r ip t io n  and 
draw ings o f  th e  e l e c t r i c a l l y  o p e ra te d  s t a t i o n .
Comparison w i l l  th e n  be made o f  th e  two ty p e s ,  in  a l l  
f e a t u r e s ,  w ith  th e  id e a  in  view o f  d e te rm in in g  th e  ty p e  which 
i s  th e  more econom ical.
The s u b je c t  o f  a source  o f  power f o r  a  system  o f  m otor 
d r iv e n  pumping s t a t i o n s  in  th e  C ity  o f  C hicago , a s  w e ll a s  
fo r  m u n ic ip a l s t r e e t  l i g h t i n g  and o th e r  m u n ic ip a l l i g h t  and 
power n eed s, w i l l  be gone in to  th o ro u g h ly , and an endeavor 
made to  a s c e r t a in  th e  most econom ical method o f  s e c u r in g  
t h i s  power.
EISIORY.
The w ater pumping system  o f  th e  C ity  o f  Chicago had i t s  
b eg in n in g  in  1840, when th e  Chicago H y d rau lic  Company was 
g ra n te d  a f r a n c h is e .  A 25 H .P. pumping eng ine was i n s t a l l e d ,  
w ith  an e le v a te d  r e s e r v o i r ,  and about two m ile s  o f lo g s ,  w ith  
h o le s  bored th ro u g h  t h e i r  c e n te r s ,  were l a i d  in  th e  s t r e e t s  
o f  th e  C i ty ,  to  se rv e  a s  w ate r m ains.
In  1851 th e  C ity  to o k  over th e  above m entioned  company, 
and in  1853 e r e c te d  a  pumping eng ine  w ith  a c a p a c i ty  o f
8 .0 0 0 . 000 g a llo n s  p e r  day on th e  s i t e  o f  th e  p re s e n t  Chicago 
Avenue s t a t i o n .  In  1856 a second u n i t ,  w ith  a c a p a c ity  o f
1 3 .0 0 0 . 000 g a llo n s  p e r  day, was i n s t a l l e d .
The f i r s t  lak e  tu n n e l ,  f iv e  f e e t  in  d ia m e te r and ru n n in g  
two m ile s  ou t under th e  la k e ,  te rm in a t in g  in  th e  Two M ile C r ib ,
was com pleted in  1867, and t h e r e a f t e r  fe d  th e  Chicago Avenue 
s t a t i o n .
The nex t s te p  was th e  e r e c t io n  o f  th e  p re s e n t  Twenty- 
Second S t r e e t  s t a t i o n ,  and th e  b u i ld in g  o f  a seven fo o t tu n ­
n e l  to  th e  Two M ile c r ib .  T h is was com pleted , and two 15 ,000 ,000  
g a llo n  pumping en g in e s  i n s t a l l e d  in  th e  s t a t i o n ,  in  1876. An 
a d d i t io n a l  u n i t ,  w ith  a d a i ly  c a p a c ity  o f  36 ,000 ,000  g a l lo n s ,  
was a ls o  i n s t a l l e d  in  th e  Chicago Avenue s t a t i o n .
Uno s t a t i o n s ,  known a s  th e  E a r r ls o n  S t r e e t  and the  F o u r­
te e n th  S t r e e t  s t a t i o n s ,  w ith  a tu n n e l  e x te n d in g  fo u r  m ile s  ou t 
in to  th e  lak e  and te rm in a t in g  a t  th e  s o - c a l le d  F our M ile C rib  
were com pleted in  1891. Two 15 ,000 ,000  g a llo n  pumps were i n ­
s t a l l e d  in  th e  H a rriso n  S t r e e t  s t a t i o n  and th re e  15 ,000 ,000  
g a llo n  pumps were i n s t a l l e d  in  th e  F o u rte e n th  S t r e e t  s t a t i o n .
In  1898 an a d d i t io n a l  30 ,000 ,000  g a l .  pump was i n s t a l l e d  in  
th e  F o u rte e n th  S t r e e t  S ta t io n .
In  1889 th e  towns o f  Lake View, Hyde P ark  and Lake were 
annexed to  th e  C ity . Each o f th e se  towns had i t s  own s t a t i o n .  
Lake V iew 's b e in g  on th e  s i t e  o f  th e  p re s e n t  Lake View S ta t io n ,  
and th o se  f o r  Hyde P ark  and Lake be in g  th e  p re s e n t  S ix ty -  
e ig h th  S t r e e t  s t a t i o n .  The two l a t t e r  s t a t i o n s  a d jo in e d , b e ­
in g  bo th  fed  from th e  S ix ty -e ig h th  S t r e e t  C rib .
In  1900 and 1901 th e  C e n tra l  P ark  avenue and S p r in g f ie ld  
avenue s t a t i o n s ,  lo c a te d  ab o u t fo u r  m ile s  in la n d ,  were com­
p le te d ,  th e  c a p a c i ty  o f  each b e in g  100 ,000 ,000  g a llo n s  p e r  
day. The tu n n e l f o r  th e se  two s t a t i o n s  e x te n d s  th re e  m ile s  
ou t in to  th e  la k e ,  te rm in a t in g  in  th e  C a r te r  H. H a rriso n  C rib .
In  December, 1911, th e  R oseland S ta t io n  was com pleted , 
th e  i n s t a l l a t i o n  b e in g  two u n i t s ,  th e  c a p a c i ty  o f  each b e in g
85 ,000 ,000  g a llo n s  p e r  day. The tu n n e l  f o r  t h i s  s t a t i o n  ex ­
te n d s  to  th e  Edward F . Dunne C r ib , w hich a d jo in s  th e  S ix ty -  
e ig h th  S t r e e t  C rib .
In  1912 th e  two m otor d riv en  pumps were i n s t a l l e d  in  th e  
Tw enty-second S t r e e t  s t a t i o n .
In  1913 th e  o ld  Lake View s t a t i o n  was dem olished and a
new s t a t i o n  w ith  a c a p a c ity  o f  100 ,000 ,000  g a llo n s  p e r  day 
I s  be in g  e r e c te d .
In  1913, one E 5 ,000,000 g a llo n  tu r b in e  d riv e n  c e n t r i ­
fu g a l pump was I n s t a l l e d  In  each  o f  th e  fo llo w in g  s t a t i o n s :  
F o u rte e n th  S t r e e t ,  H a rriso n  S t r e e t ,  C e n tra l  P ark  Avenue and 
S p r in g f ie ld  Avenue.
The s t a t i o n s  to  be b u i l t  In  th e  n e a r  fu tu re  a re  th e  
fo l lo w in g :
M ay fa ir , lo c a te d  a t  W ilson Avenue and 49 th  Avenue.
T h i r t y - f i f t h  S t r e e t ,  lo c a te d  n e a r W estern Avenue 
and 35 th  S t r e e t .
S lac ty -e lg h th  S t r e e t ,  to  re p la c e  p re s e n t  S ix ty -e ig h th  
S t r e e t  s t a t i o n .
The w ate r system  o f  Chicago h as  been a  g ra d u a l d ev e lo p ­
ment a s  made n e c e s sa ry  by th e  growth o f  th e  C ity .
At th e  p re s e n t  tim e th e re  a re  n ine  ma^or s t a t i o n s  pump­
in g  w ater In to  th e  m ains o f  th e  system , a s  fo llo w s :
R o se land , lo c a te d  a t  104th S t .  and S tew art Ave.
68 th  S t r e e t ,  " " 68 th S t .  and O glesby Ave.
” 14 th  S t .  and In d ia n a  Ave.
" H a rriso n  S t .  n r .  D esp la ln es  S t .
” A shland Ave. and £2nd S t .
" Chicago Ave. and L in co ln  Parkway. 
" M ontrose B lvd. and C larendon Ave. 
” S p r in g f ie ld  Ave. n r .  N orth Ave.
14 th  S t r e e t ,  ” 
H a rr iso n  S t r e e t  
22nd S t r e e t  
Chicago Avenue 
Lake View 
S p r in g f ie ld  Ave.
C e n tra l  P ark  Ave. ” C e n tra l  P ark  Ave. n r .  12 th  S t .
8There a re  fo u r  m inor pumping s t a t i o n s ,  lo c a te d  a s  
fo l lo w s :
E dison P a rk , lo c a te d  in  E d ison  P a rk , su p p ly in g  th e  t e r r i ­
to r y  from a r t e s i a n  w e l ls .
Norwood P a rk , lo c a te d  in  Norwood P a rk , su p p ly in g  th a t  
s e c t io n  from a r t e s i a n  w e l ls .
Rogers P a rk , lo c a te d  a t  K en ilw o rth  Avenue end th e  la k e ,  
fed  hy a sh o r t  s t e e l  s h e l l  ru n n in g  ou t in to  th e  la k e .
J e f f e r s o n  P a rk , lo c a te d  on 47 th  Avenue n e a r M ontrose 
B ou levard , and h o o s tin g  the  w ate r from Lake View to  th e  h ig h e r  
t e r r i t o r y  ly in g  in  the n o rth w est c o rn e r  o f  th e  C ity . T his 
s t a t i o n  i s  fed  by a  24 in ch  main from th e  Lake View Pumping 
s t a t i o n .  More w i l l  be s a id  o f  t h i s  s t a t i o n  l a t e r .
The n in e  m ajor s t a t i o n s  a re  a l l  fe d  by tu n n e ls  which run  
ou t in to  th e  lak e  and te rm in a te  in  c r i b s .  They a re  a l s o  i n ­
te rc o n n e c te d  by 36 inch  m ains, as  ^ow n on th e  accom panying 
map, th e  id e a  be in g  t h a t ,  in  case o f  th e  shut-dow n o f  any one 
s t a t i o n ,  th e  s t a t i o n s  n e a re s t  t o  i t  would fu rn is h  w a te r su pp ly  
n e c e s sa ry  to  ta k e  c a re  o f  th e  f i r s t  s t a t i o n i s  t e r r i t o r y .
P r io r  to  1911 no th o u g h t had e v id e n t ly  been g iven  to  th e  
s u b je c t  o f  o p e ra t in g  pumping s t a t i o n s  by e l e c t r i c a l  power.
In  th e  f a l l  o f  t h a t  y e a r  two m otor d r iv e n  c e n t r i f u g a l  pumps 
were i n s t a l l e d  in  p i t s  o f  th e  Tw enty-second S t r e e t  Pumping 
S ta t io n ,  th e se  p i t s  b e in g  lo c a te d  between th e  fo u n d a tio n s  o f  
th e  steam  d r iv e n  pumps. These two pumps were s t a r t e d  up in  
J a n u a ry , 1912, and  have been in  c o n tin u o u s  o p e ra t io n  s in c e  
th a t  t im e , w ith  th e  ex cep tio n  o f  th e  tim e n e c e s sa ry  to  sh u t
down f o r  r e p a i r s  and th e  i n t e r v a l s  when th e  power supp ly  h a s  
f a i l e d .
In  th e  summer o f  1912. th e  J e f f e r s o n  P ark  Pumping s t a t i o n  
was h u i l t .  Three gas eng ine d riv e n  d i r e c t - a c t in g  pumps were 
i n s t a l l e d  h e re  t o  b o o s t th e  w a te r from th e  Lake View s t a t i o n .  
The s u c t io n  p re s s u re  a t  t h i s  s t a t i o n  v a r ie s  from p lu s  f i f t e e n  
to  p lu s  tw en ty  pounds, depending upon th e  p re s s u re  a t  Lake 
View and th e  amount o f  w ate r used e a s t  o f  th e  s t a t i o n .  A 
g r e a t  d e a l  o f  o b je c t io n  was r a i s e d  by th e  c i t i z e n s  n e a r  t h i s  
s t a t i o n  to  th e  n o ise  o f  th e  e x h a u s t, and the  d i r t  and soo t 
when kero sene  was used a s  an e x p lo s iv e . In  th e  summer o f  1913, 
th e r e f o r e ,  a m otor d riv e n  c e n t r i f u g a l  pump was i n s t a l l e d  a t  
t h i s  s t a t i o n ,  to  ta k e  th e  p la c e  o f  th e  th re e  gas engine d r iv e n  
pumps. T h is  pump was s t a r t e d  up J u ly  30, 1913 and has been 
in  s u c c e s s fu l  and co n tin u o u s  o p e ra t io n  s in c e  th en  w ith  th e  ex ­
c e p tio n  o f  th e  s h o r t  i n t e r v a l s  when th e  power su p p ly  h as  f a i l e d .  
The c o s t  o f  o p e ra t io n  o f  t h i s  pump i s  p r a c t i c a l l y  one f i f t h  
th a t  of th e  th r e e  gas eng ine d riv e n  pumps u s in g  g a so lin e  a s  an 
e x p lo s iv e . I t  a ls o  pumps more w a te r , and th e  d isc h a rg e  p r e s ­
su re  i s  m a in ta in ed  a t  60 pounds, w hereas 40 pounds was th e  
b e s t  t h a t  could be o b ta in e d  w ith  th e  th re e  gas en g ine  d r iv e n  
pumps.
Both th e  Tw enty-second S t r e e t  pumps and th e  J e f f e r s o n  
P ark  pump a re  su p p lie d  by power from th e  L ockport p la n t  o f  
th e  S a n i ta ry  D i s t r i c t  o f  C hicago.
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DESCRIPTIOH OF SfEAM DRIVEH PLAITT.
The fo llo w in g  d e s c r ip t io n  o f  th e  two l a t e s t  pumping 
s t a t i o n s  i s  g iv en  fo r  the  purpose o f  l a t e r  com parison w ith  
th e  proposed e l e c t r i c a l  d r iv e n  p l a n t .
ROSELARP PUMPIRG STATION.
The R oseland Pumping s t a t i o n  i s  lo c a te d  a t  104th S t r e e t  
and S tew art avenue, n e a r  th e  so u th e rn  end o f  th e  C ity .
When com pleted  the  p la n t  w i l l  have fo u r  pumping u n i ts  
each w ith  a d a i ly  c a p a c i ty  o f  25 ,000 ,000  g a llo n s  p e r  tw en ty  
fo u r h o u rs  a g a in s t  a heed o f  140 f e e t .  At p re s e n t  two u n i ts  
a re  i n s t a l l e d  and in  o p e ra t io n . The o th e r  two w i l l  he i n ­
s t a l l e d  and in  o p e ra t io n  by J u ly  1 s t ,  1914.
The b u i ld in g  i s  in  two s e c t io n s .  The b o i le r  room occu­
p ie s  th e  so u th e rn  s e c t io n ,  w ith  w ings a t  th e  w est and e a s t  
ends r e p p e c t iv e ly  f o r  c o a l r e c e iv in g  room and r e p a i r  sh o p s. 
The engine room o ccu p ies  th e  n o r th e rn  s e c t io n .  The b u i ld in g  
fa c e s  n o r th ,  th e  c e n t r a l  e n tra n c e  p o r t ic o  f r o n t in g  on 104th 
S t r e e t ,  o p p o s ite  H arvard  Avenue. On e i t h e r  s id e  o f t h i s  en ­
tra n c e  a re  th e  o f f i c e s  o f  o p e ra t in g  e n g in e e rs ,  th e  e n g in e e r  
in  charge o f  th e  s t a t i o n  hav ing  h i s  o f f i c e  on th e  w est s id e  
o f  th e  e n tra n c e , and th e  e n g in e e rs  on watch on th e  e a s t  s id e .
The engine room, 130 f e e t  square  in  s i z e ,  i s  lo c a te d  
c e n t r a l l y  over th e  tu n n e l s h a f t  and th e  1 0 0 -fo o t c i r c u l a r
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engine p i t .  The c l e a r  In s id e  h e ig h t from th e  engine p i t  
f l o o r ,  which i s  a t  -5 f e e t ,  Chicago c i t y  datum , to th e  h o r i ­
z o n ta l  low er chord  o f  th e  ro o f ,  i s  7 4 .E9 f e e t .
The f o u r  e n g in e s  in  th e  en g ine  p i t  a re  grouped around 
th e  c e n t r a l  c i r c u l a r  s u c t io n  w e ll and a re  lo c a te d  in  th e  
d ia g o n a ls  o f  th e  square  en g in e  room. The s u c t io n  w e ll i s  
s i t u a t e d  c e n t r a l l y  over th e  tu n n e l  s h a f t .  T h is s h a f t ,  10 
f e e t  in  i n t e r n a l  d ia m e te r , ex te n d s  from th e  tu n n e l ,  th e  cen ­
t e r  l in e  o f  which i s  a t  -90 f e e t  t o  e le v a t io n  -£9 f e e t ,  where 
th e  w et, o r  s u c t io n ,  w e ll p ro p e r  b e g in s , w ith  an in s id e  diam e­
t e r  o f  23 f e e t .  The f lo o r  o f  th e  w e ll  i s  a f l a t  c o n c re te  
s la b  2 f e e t  th i c k .  The co n c re te  w a ll o f  th e  w e ll i s  2 f e e t  
t h i c k ,  from e le v a t io n  -29 to  e le v a t io n  -8 .  From t h i s  e le v a ­
t io n  th e  w e ll i s  en c lo sed  in  a s h e l l  o f  s t r u c t u r a l  s t e e l  
p l a t e s  and a n g le s ,  l in e d  w ith  12 in c h e s  o f  r e in fo rc e d  con­
c re te  e x te n d in g  to  th e  to p  o f  th e  w e ll ,  a t  e le v a t io n  p lu s  
11 .5 , which i s  even w ith  th e  basem ent f lo o r  o f  th e  engine room. 
In  the w a ll o f  th e  w e ll a re  fo u r  c a s t - i r o n  s u c tio n  g lan d s  
w ith  s p l i t  p ack in g  r in g s ,  th ro u g h  which p ass  th e  42 in ch  su c ­
t io n  p ip e s  o f  th e  pumping e n g in e s . The s u c t io n s ,  w ith  90° 
elbow s, ex ten d  down to  e le v a t io n  -19 f e e t ,  where th e  ends 
f l a r e  to  a 48 in ch  d ia m e te r .
The two so u th  pumps and a c c e s s o r ie s  were e re c te d  under 
a c o n tra c t  w ith  th e  A llis -C h a lm e rs  Company, and th e  two n o rth  
pumps by th e  Bethlehem  S te e l  Company.
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The fo llo w in g  i s  a t a h u la t io n  o f  th e  e s s e n t i a l  d a ta  a s  
to  th e  d esig n  o f  th e  e n g in e s :
C a p ac ity  -  25 .000 .000  U .S. g a llo n s  p e r  24 h o a rs .Head -  T o ta l norm al -  140 f e e t .Head -  T o ta l maximum -  200 f e e t .Steam p re s s u re  a t  t h r o t t l e  - 170 pounds gage .R o ta tiv e  speed a t  r a te d  o a p a o ity  -  25 r .p .m .P lu n g e r speed a t  r a te d  c a p a c ity  -  250 f e e t  p e r  m inu te .High p re s s u re  c y l in d e r  -  24 in .  diam. x  60 in .  s t r o k e .In te rm e d ia te  p re s su re  c y l in d e r  -  46 in .  x 60 in .Low p re s su re  c y l in d e r  -  70 in .  x  60 in .Pump p lu n g e rs  -  34 in .  diam. x  60 in .  s t r o k e .S u rface  condenser -  1000 square  f e e t  c o o lin g  s u r f a c e .A ir  pump -  s in g le .  22 in .  diam. x 60 in .  s t r o k e .D iam eter o f  s u c t io n  p ip e  -  42 in c h e s .D iam eter o f  d isch a rg e  p ip e  -  42 in c h e s .
The steam  c y lin d e r s  o f  th e  pumping en g in es  a re  steam  
ja c k e te d ,  and th e re  i s  a re h e a t in g  r e c e iv e r  betw een th e  h ig h  
and th e  in te rm e d ia te  and a ls o  betw een th e  in te rm e d ia te  and th e  
low p re s su re  c y l in d e r s .  The co nd enser i s  a s u r fa c e  condenser 
o f  th e  W heeler ty p e , and i s  d esig n ed  to  m a in ta in  a vacuum w ith in  
two m e rc u ria l  in c h e s  o f  th e  b a ro m ete r. The co nd enser i s  l o c a t ­
ed in  th e  s u c t io n  p ip e ,  between th e  h y d ra u lic  v a lv e  and th e  
pump c y l in d e r .  In  t h i s  way th e  s u c t io n  o f  th e  pump p a sse s  
th roug h  th e  co n d en se r, fu rn is h in g  th e  c o o lin g  w a te r  fo r  th e  
same. The ex h au st o f  th e  condenser i s  so a r ra n g e d  t h a t  i t  
may be b y -p assed  th ro u g h  a p rim ary  fe e d -w a te r  h e a te r .  There 
i s  an o i l  s e p a ra to r  in  th e  ex h au st steam  l in e  b e fo re  i t  re a c h ­
es  th e  p rim ary  h e a te r  and th e  co n d en se r, which removes p r a c t i ­
c a l l y  a l l  th e  o i l .  th e  ba lan ce  b e in g  removed by th e  fe e d -w a te r  
h e a te r  and p u r i f i e r  in  th e  b o i l e r  room.
Each eng ine  i s  p ro v id ed  w ith  a d i r e c t - d r iv e n  a i r  pump, 
d i r e c t - d r iv e n  fe ed  pump and d i r e c t - d r iv e n  a i r  com presso r.
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There I s  a ls o  an ind ependen t a i r  com pressor and an in d ep en ­
den t a i r  pump, f o r  use in  s t a r t i n g  th e  e n g in e s .
There i s  an au to m a tic  o i l in g  system  p ro v id e d , so a rra n g e d  
th a t  i t  i s  u n n ecessa ry  to  hand le  any o i l  in  th e  p la n t  a f t e r  
i t  h as  been d e p o s ite d  in  th e  ta n k s  o f  th e  o i l  room.
The s t a t i o n  th ro u g h o u t i s  e l e c t r i c  l i g h t e d ,  and a l l  th e  
a u x i l i a r y  povjer, such a s  i s  n e c e s sa ry  f o r  o p e ra t in g  b i lg e  
pumps, c ra n e s , c o a l conveyor, r e p a i r  shop , e t c . , i s  a ls o  e l e c ­
t r i c a l .  E l e c t r i c  c u r r e n t  f o r  power and l i g h t  i s  fu rn ish e d  
by two G eneral E l e c t r i c  Company's 75 k i lo w a t t ,  1E5 v o l t s ,  
d i r e c t  c u r re n t  g e n e ra to r s ,  d ire c t-c o n n e c te d  to  two C u r t is  
h o r iz o n ta l  im pulse tu r b in e s ,  ru n n in g  a t  3300 r .p .m . In  th e  
summer th e  ex h au st from th e se  tu r b in e s  goes to  th e  feed  w a te r 
h e a te r  in  th e  b o i l e r  room, o r  th e y  may be run co n d en sin g , a s  
d e s i r e d .  In  th e  w in te r  th e  ex h au st steam  i s  used in  th e  h e a t ­
in g  system  o f  th e  s t a t i o n .
The d isch a rg e  p ip e s  from th e  pumping en g in e s  l i e  in  
shallow  tre n c h e s  in  th e  basem ent f l o o r ,  w ith  c e n te r  l i n e s  a t  
e le v a t io n  p lu s  11 .5  f e e t ,  and p a ss  th roug h  c a s t  i ro n  th im b le s  
in  the  n o rth  fo u n d a tio n  w a ll o f  th e  eng ine room^ in to  th e  
d isch a rg e  p ip e  v a u l t .
N orth o f ,  and a d ja c e n t  t o ,  th e  n o r th  fo u n d a tio n  w a ll o f  
th e  engine room and under th e  roadway o f  104th S t r e e t  i s  con­
s t r u c te d  a d isc h a rg e  p ip e  v a u l t .  In  p la n  t h i s  v a u l t  i s  161 
f e e t  e a s t  and w es t, and 70 f e e t  n o r th  and so u th . I t  i s  U- 
shaped , w ith  th e  base o f  th e  U e x te n d in g  e a s t  and w est in  
104th S t r e e t .  The fo u r  d isc h a rg e  l i n e s  from th e  s t a t i o n  l i e
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in  th e  s h o r t  arme e x te n d in g  to  th e  b u i ld in g .  These d isc h a rg e  
l i n e s  a re  connected  to  two main fe e d e r  l i n e s ,  48 in c h e s  in  
d ia m e te r, ru n n in g  e a s t  and w est in  104th S t r e e t ,  lline 36 
in ch  and two 4E in c h  h y d r a u l ic a l ly  o p e ra te d  g a te  v a lv e s  a re  
so p la c e d  in  th e  d isc h a rg e  p ip e s  in  th e  v a u l t  a s  to  c o n tro l  
th e  flow  from any o r a l l  d isc h a rg e  p ip e s  to  any o r a l l  o f  th e  
fe e d e rs .  A V en tu ri m eter tube i s  p la c e d  in  each  d isch a rg e  
p ip e  in  th e  v a u l t ,  betw een th e  fe e d e r  main and th e  pumping 
en g in e . A check va lv e  i s  mounted in  each d isc h a rg e  l in e  b e­
tween th e  v e n tu r i  m eter tube and th e  Pump.
South o f ,  and a d ja c e n t  t o ,  th e  en g ine  room, e x te n d in g  
i t s  e n t i r e  w id th , i s  th e  b o i l e r  room, 55 f e e t  w ide, a t  e i t h ­
e r  end o f  which a re  th e  wings p re v io u s ly  m entioned . The 
w est wing c o n ta in s  th e  lo c k e r  and t o i l e t  room s, and th e  c o a l 
r e c e iv in g  and ash  h o p p ers . The e a s t  wing c o n ta in s  v a r io u s  
r e p a i r  shops and s to ra g e  rooms. The sm okestack , e ig h t  f e e t  
in s id e  d iam ete r and 180 f e e t  h ig h , above th e  g r a t e s ,  i s  im­
m e d ia te ly  so u th  o f  th e  s t a t i o n ,  on an ind ependen t fo u n d a tio n .
The steam  supp ly  f o r  th e  e v e n tu a l c a p a c i ty  o f  100 ,000 ,000  
g a llo n s  pumpage p e r  day i s  to  be fu rn ish e d  by a  com plete 
p la n t  o f  s ix  300 h o rse  power b o i l e r s .  The p re s e n t  equipm ent 
c o n s is ts  o f  two b a t t e r i e s  o f  two Edgemoor w a te r tub e  b o i l e r s .
The b o i le r s  a re  f i t t e d  w ith  I l l i n o i s  S to k e r Company's 
ch a in  g ra te  s to k e r s ,  o f  th e  h o r iz o n ta l  co n tin u o u s  feed  typ e  
w ith  in te r lo c k in g  g r a te s .  The fe e d in g  o f  th e  fo u r  s to k e r s  
i s  o p e ra te d  by e c c e n t r ic s  on two s h a f t s  mounted above each , 
d r iv e n  by e i t h e r  i f  two s to k e r  e n g in e s .
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The b o i l e r  room f lo o r  i s  o f  r e in fo rc e d  co n c re te  s la b s ,  
su p p o rted  by e n c lo sed  s t e e l  beams on s t e e l  colum ns. The 
f lo o r  i s  desig n ed  f o r  a uniform  l iv e  lo a d  o f  200 pounds p e r  
square f o o t ,  and fo r  th e  c o n c e n tra te d  lo a d s  o f  b o i l e r s  and 
s to k e r s .  The beams a re  su p p o rted  by s t e e l  columns r e s t i n g  
on p ie r s  in  th e  basem ent. The c o a l bunkers a re  su p p o rted  
on s t e e l  columns p a s s in g  th ro u g h  h o le s  in  th e  b o i l e r  room 
f lo o r  and r e s t i n g  on ind ependen t p i e r s .  The f l a t  r e in fo rc e d  
c o n c re te  ro o f  i s  su p p o rte d  by s t e e l  t r u s s e s ,  s ix  in  number, 
ishich span th e  e n t i r e  room and a ls o  c a r r y  th e  c o a l conveyor.
Coal i s  re c e iv e d  from o a rs  on t r a c k s  o f  th e  Chicago 
& W estern In d ia n a  R a ilro a d . The s id e  t r a c k ,  ru n n in g  so u th  
from a t r a i l i n g  svuitch n o r th  o f  104th  S t r e e t ,  p a s se s  th ro u g h  
th e  conveyor h o u se , which forms th e  m ajor p a r t  o f  th e  w est 
wing o f  th e  s t a t i o n .  T h is conveyor house c o n ta in s  a square  
e le v a te d  s t r u c t u r a l  s t e e l ,  c o n c re te  l in e d  ash  bu nk er, mount­
ed on two s t e e l  columns w ith  p i e r s  in s id e  o f  b u t ind ependen t 
o f  th e  b u i ld in g .  The hopper i s  a d ja c e n t  to  th e  t r a c k ,  and 
i s  f i t t e d  w ith  a compound sp o u t, so a sh e s  can be em ptied 
in to  c a rs  on th e  t r a c k  o r in to  wagons, which can be backed 
in to  th e  b u i ld in g  from th e  so u th . There i s  a r e c e iv in g  hop­
p e r  under th e  t r a c k ,  about tw en ty  f e e t  s q u a re , which i s  sup­
p o r te d  on two 2 0 -in c h  I-beam s. Under th e  o u t le t  o f  t h i s
i s  a m otor d riv e n  c o a l c ru s h e r ,  d esig n ed  to  c ru sh  b i ­
tum inous c o a l from ru n  o f  mine to  1 l / 4  in c h  s i z e ,  o r  to  
g ive  a  c l e a r  opening f o r  d i r e c t  fe e d in g  in to  a co n tin u o u s 
p iv o te d  bucket conveyor. The co n tin u o u s  c a r r i e r  ru ns  e a s t
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and w est around th e  b o i l e r  and conveyor rooms, in  a v e r t i c a l  
p lan e  abou t fo u r  f e e t  so u th  o f  th e  so u th  f ro n t  o f  th e  b o i l e r s .  
An apron  feed  moves th e  c o a l  from th e  h o p p er, e a s t  in to  th e  
c ru s h e r ,  th en ce  down in to  th e  b u ck e ts  w ith  c e n te r  l in e  a t  
e le v a t io n  p lu s  7 .67 f e e t ,  then ce  w est and upward to  th e  ro o f ,  
where th e  m otor d r iv e  i s  m ounted, th en ce  on a  s l i g h t  up -g rade 
o v e r th e  ash  hopper in to  th e  low er p a r t  o f  th e  b o i l e r  room 
ro o f  t r u s s e s  w ith  c e n te r  l in e  a t  e le v a t io n  p lu s  73 .76  f e e t ,  
then ce  e a s t  on a h o r iz o n ta l  l in e  ov er th e  c o a l bunkers to  
th e  e a s t  w a ll o f  th e  b o i l e r  room, th en ce  down to  th e  basem ent 
to  a l in e  j u s t  below th e  b o i l e r  room basem ent f l o o r  w ith  
c e n te r  l i n e  a t  p lu s  1 0 .4E f e e t  in  a t re n c h  which p a s se s  th e  
ash  p i t  d o o rs , th en ce  to  th e  w est end o f  th e  b o i l e r  room 
where i t  d ip s  on a s lo p e  in to  th e  c ru s h e r  p i t .  Both v e r t i ­
c a l  ru n s  a re  en c lo se d  by s t e e l  c a s in g s ,  and an a sh  guard  p ro ­
t e c t s  th e  ch a in  in  th e  t r e n c h .  The c a r r i e r  conveys bo th  c o a l 
and a s h e s . A s ta t io n a r y  dumper o r bucket t r i p  i s  p ro v id ed  
ov er th e  ash  h o p p er, and two t r a v e l in g  dumpers a re  lo c a te d  
ov er th e  c o a l h o p p ers . The dumpers can be o p e ra te d  from b e ­
low. The a sh e s  a re  fed  in to  th e  conveyor th ro u g h  rem ovable 
a p ro n s , which s lo p e  from th e  ash  p i t  doors to  th e  conveyor.
There a re  a t  p re s e n t  fo u r  b u n k ers , in  p a i r s  o f  tw o, o r  
one f o r  each b o i l e r  a t  p re s e n t  i n s t a l l e d .  Space i s  p ro v id ­
ed f o r  two s in g le  bunkers f o r  th e  two b o i le r s  re q u ire d  fo r  
th e  e v e n tu a l c a p a c ity  o f  th e  s t a t i o n .
Each p a i r  o f  bunkers has a c a p a c ity  o f  170 to n s  o f  c o a l .  
The s in g le  bunkers a re  to  be desig n ed  f o r  a c a p a c ity  o f  90
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to n s .  The ash  hopper i s  d esig n ed  to  h o ld  s ix ty  to n s  o f  iwet 
a sh e s . The conveyor c a r r i e s  f o r ty  to n s  p e r  m in u te , when 
t r a v e l in g  a t  a  speed o f  f o r ty  f e e t  p e r  m inu te .
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LAKE VIEW PUMPING S M IO N .
The Lake View Pumping S ta t io n  i s  lo c a te d  a t  M ontrose 
B oulevard  and C larendon avenue, n ear the  la k e  sh o re .
T h is s t a t i o n  has fo u r  en g ine  d r iv e n  pumps, th e  c a p a c i­
ty  o f  each  b e in g  25 ,000 ,000  g a llo n s  p e r  day a t  a head o f  
140 f e e t .
The engine room i s  r e c ta n g u la r  in  p la n ,  th e  o u ts id e  
d im ensions o f  the b u i ld in g  be in g  71 f e e t  by 175 f e e t .  The 
pumping en g in es  a re  o f  the  v e r t i c a l  t r i p l e  ex p a n s io n , c ran k  
and f l y  wheel condensing  typ e  w ith  R ie d le r  type v a lv e s  and 
a re  p la c e d  s id e  by s id e  on th e  n o r th  and sou th  c e n te r l in e  o f  
th e  b u i ld in g . Each en g in e  h as  an a i r  pump which i s  lo c a te d  
j u s t  to th e  w est o f  each e n g in e .
A sh o r t  tu n n e l  ru n s  to  each  p a i r  o f  en g ines from a 
s h s f t  lo c a te d  e a s t  o f  th e  s t a t i o n .  These s h o r t  tu n n e ls  t e r ­
m inate in  s h a f t s  in to  which th e  s u c tio n  p ip e  fo r  each eng ine 
e x te n d s . Each s u c t io n  p ip e  i s  c o n t r o l le d  by a 42 in ch  hy­
d r a u l i c a l l y  o p e ra te d  g a te  va lve  s e t  h o r i z o n ta l ly .
Pour 3 0 -in c h  d isc h a rg e  p ip e s  a re  p ro v id ed  f o r  each  e n g in e , 
each p ip e  c o n t r o l le d  by a h y d r a u l ic a l ly  o p e ra te d  g a te  v a lv e .
Two o f  th e se  co n n ec t to  th e  e a s t  d isc h a rg e  m ain, and two to  
th e  w est d isc h a rg e  m ain. These m ains run th e  le n g th  o f  th e  
s t a t i o n  and ou t in to  a d isc h a rg e  v a u l t  lo c a te d  in  M ontrose 
B o u lev ard , where th e y  a re  c ro s s -c o n n e c te d  by a  48 in ch  hy -
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d r a u l i c a l l y  o p e ra te d  v a lv e . In  eacli o f  th e  d isc h a rg e  m ains, 
which a re  48 in c h e s  in  d ia m e te r , i s  lo c a te d  a  V e n ta ri m eter 
tube which i s  connected  to  a re c o rd in g  V en tu ri m eter lo c a te d  
in  th e  engine room.
The b o i l e r  house i s  59 f e e t  by 175 f e e t  and i s  lo c a te d  
to  th e  w est o f th e  engine room. In  th e  so u th  end  o f  th e  
b o i le r  house a re  lo c a te d  the o f f i c e s ,  lo c k e r  room s, wash 
room s, e t c .
In  th e  b o i le r  room a re  lo c a te d  f iv e  320 H .P . Sederholm  
type f i r e  tu b e  b o i l e r s  and one s e p a r a te ly  f i r e d  s u p e rh e a te r ,  
each b o i l e r  b e in g  p ro v id e d  w ith  a v e r t i c a l  fe ed  pump, th e  
f iv e  pumps b e in g  lo c a te d  in  the  c e n te r  o f  th e  room.
A c h a in  g ra te  s to k e r  i s  p ro v id ed  fo r  each b o i le r  and 
f o r  th e  s u p e rh e a te r ,  fed  from c o a l  hoppers above by sp o u ts .
A bucket conveyor fe e d s  th e  hoppers from th e  co a l s to ra g e  
h o u se , w hich i s  lo c a te d  n o r th  o f th e  b o i l e r  and eng ine rooms. 
T h is b u i ld in g  i s  32 f e e t  by 222 f e e t  and i s  th re e  s to r i e s  
h ig h , b e in g  p ro v id ed  w ith  t h i r t e e n  b u n k ers , th e  c a p a c i ty  o f  
each bunker b e in g  250 to n s  o f  c o a l .  At th e  w est end o f  th e  
c o a l s to ra g e  house a re  lo c a te d  th e  shops.
Coal i s  b rough t to  th e  s t a t i o n  by wagon, w eighed and 
dumped in to  a hopper lo c a te d  betw een th e  s to ra g e  and b o i l e r  
ho uses . From t h i s  hopper th e  c o a l may be run to  the c o a l 
c ru s h e r ,  o r  to  th e  n o r th  and so u th  conveyor which fe e d  in to  
th e  bunkers in  th e  b o i l e r  h o u se , o r  in to  th e  e a s t  and w est 
conveyor which fe ed  in to  th e  s to ra g e  bu nk ers. From th e
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c ru s h e r  th e  co a l can he run e i t h e r  in to  th e  n o rth  and sou th  
conyeyor o r  in to  th e  e a s t  and w est conveyor.
EESCRIPIIOg OP ELECTRICAL PLAHT.
TWEgTY-SECOIL STREET PUMPIHG STATION.
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At the  Tw enty-second S t r e e t  Pumping S ta t io n  th e re  a r e ,  
in  a d d i t io n  to  the fo u r  steam  d riv en  u n i t s ,  a t  p re s e n t  i n ­
s t a l l e d  two m otor d r iv e n  c e n t r i f u g a l  pumps, each w ith  a 
c a p a c ity  o f  25 ,000 ,000  g a llo n s  a g a in s t  a  head o f  120 f e e t .  
Each u n i t  i s  i n s t a l l e d  in  a  p i t  betw een two o f  the  steam  
d riv e n  pumps.
The pumps a re  o f th e  s in g le  s ta g e  tu r b in e  type made by 
th e  P l a t t  I ro n  Works. The m otors a re  r a te d  a t  1000 H .P , and 
a re  o f  th e  in d u c to -sy n ch ro n o u s  ty p e , o p e ra t in g  on 440 v o l t s ,  
60 c y c le s ,  th r e e  phase a l t e r n a t i n g  c u r r e n t ,  s t a r t i n g  a s  s l i p  
r in g  in d u c tio n  m otors and may be o p e ra te d  a s  in d u c tio n  m otors 
o r  a s  synchronous m o to rs . C lo s in g  th e  l a s t  s t a r t i n g  sw itch  
c u ts  ou t a l l  s t a r t i n g  r e s i s ta n c e  and c o n n e c ts  th e  e x c i t e r  to  
th e  r o to r  c i r c u i t ,  which i s  so wound t h a t  f ix e d  p o le s  a re  
formed and the  machine o p e ra te s  a s  a  synchronous m otor. The 
e x c i te r  a rm atu re  i s  mounted on th e  r o to r  s h a f t .
The incom ing l i n e s ,  o f  which th e r e  a re  tw o , a re  12,000 
v o l t  l i n e s  d i r e c t  from th e  T h ir ty - n in th  S t r e e t  s u b - s ta t io n  
o f  th e  S a n i ta ry  D i s t r i c t .  The o i l  sw itch es  and h ig h  te n s io n  
bus work a re  lo c a te d  in  th e  basem ent. Two th r e e - p o le  o i l  
sw itch es  co n n ec t th e  12,000 v o l t  b u sses  to  s ix  s in g le -p h a s e .
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o i l  in s u la te d ,  w a te r  co o led  t ra n s fo rm e rs ,  which a re  lo c a te d  
on the  en g ine  room f l o o r .  These tra n s fo rm e rs  a re  r a te d  a t  
£75 KVA, 60 c y c le s ,  s in g le -p h a se  and s te p  down from 1£,000 
v o l t s  to  440 v o l t s .  Three p o le  o i l  sw itch es  connect th e  low 
te n s io n  b u sses  to  th e  m otors and s t a r t i n g  p a n e ls .  The o i l  
sw itc h e s  a re  a l l  rem ote c o n t r o l le d ,  le v e r  o p e ra te d , p ro v id ed  
w ith  no v o lta g e  and o v e rlo a d  r e le a s e ,  th e  o p e ra t in g  h a n d le s  
be in g  lo c a te d  on th e  sw itch b o ard  in  th e  engine room. The 
fo llo w in g  in s tru m e n ts  a re  p ro v id ed  f o r  each  m otor: Ammeter; 
W attm eter; Power f a c to r  i n d ic a to r ;  G raphic re c o rd in g  w a t t ­
m e te r , W att-hour m e te r . Two v o l t  m ete rs  a re  p ro v id ed  con­
n e c te d  to  v o ltm e te r  r e c e p ta c le s .
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ELECTRICALLY OPERATED PUMPIIG STATIOR.
The fo llo w in g  i s  a b r i e f  d e s c r ip t io n  o f  th e  p roposed  
pumping s t a t i o n ,  draw ings o f  which a re  a t ta c h e d  h e re to .
The b u i ld in g  i s  94 f e e t  9 in c h e s  wide and 207 f e e t  
4 in c h e s  lo n g . The pumping u n i t s ,  o f  which th e r e  a re  s ix ,  
w i l l  each  have a  c a p a c ity  o f  25 ,000 ,000  g a llo n s  p e r  day 
a g a in s t  a  head o f  140 f e e t .  They w i l l  be lo c a te d  in  th e  
basement a t  an e le v a t io n  o f  -1 2 .0  f e e t .  The pumps a re  o f  
th e  tu rb in e  ty p e , w ith  double s u c tio n  so a rra n g e d  a s  to  
draw w ate r from  e i t h e r  o f th e  two tu n n e ls .  A h y d r a u l i c a l ly  
o p e ra te d  g a te  va lve  w i l l  c o n t r o l  each  s u c t io n  tu b e . The 
d isch a rg e  w i l l  a ls o  be do ub le , w ith  h y d ra u lic  v a lv e s , so 
th a t  e i t h e r  d isc h a rg e  main may be fe d .
The two 4 8 -in c h  d isch a rg e  mains w i l l  t r a v e r s e  th e  
le n g th  o i  th e  s t a t i o n  to  d isc h a rg e  in to  th e  m ains ru n n in g  
bo th  n o rth  and  so u th  from th e  s t a t i o n .
The m otors w i l l  be r a te d  a t  900 H .P . , 440 v o l t s ,  60 
c y c le s ,  th r e e  p h ase , 1200 R.P.M. They w i l l  be o f  the  s l i p  
r in g  in d u c tio n  ty p e , w ith  seco nd ary  r e s i s ta n c e ,  o f  s u f f i ­
c ie n t  c a p a c i ty  to  o p e ra te  c o n tin u o u s ly  a t  10 p e r  c e n t ,  below 
f u l l  lo a d  sp ee d , mounted to  th e  w est o f  each  m otor. Two 
synchronous co nd ensers  w i l l  th e n  be i n s t a l l e d ,  each o f  s u f ­
f i c i e n t  c a p a c ity  to  make up f o r  th e  w a t t le s s  c u r r e n t  in  a l l  
s ix  m otors and p ro v id e  u n i ty  power f a c to r  on the  l i n e s .
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As an a l t e r n a t i v e ,  in d ac to -sy n c h ro n o u s  may be i n s t a l l e d  
o f  a type s im i la r  to  th o se  a t  th e  Tw enty-second S t r e e t  s t a ­
t io n .
The tra n s fo rm e rs  w i l l  he th re e -p h a s e ,  60 c y c le s ,  o i l  
in s u la te d  s e l f - c o o l in g ,  r a te d  a t  750 £?A. Seven tra n s fo rm e rs  
w i l l  he i n s t a l l e d  to  p ro v id e  one sp a re  fo r  em ergency. The 
tra n s fo rm e rs  w i l l  he i n s t a l l e d  in  c o n c re te  com partm ents a t  
an e le v a t io n  o f  p lu s  10 .5  f e e t .  Each tra n s fo rm e r  w i l l  he 
s e t  on a s t e e l  t ru c k  and a runway and t r a n s f e r  t ru c k  w i l l  
he p ro v id ed  w est o f  th e  t ra n s fo rm e r  com partm ents f o r  f a c i l i ­
t y  in  c le a n in g , and in te rc h a n g in g  tra n s fo rm e rs .  In  a p a ssa g e ­
way e a s t  o f  th e  t ra n s fo rm e rs  w i l l  he p ro v id ed  th r e e  o i l  pumps 
to  keep o i l  c i r c u l a t i n g  t h r o u ^  the  t r a n s fo rm e rs .  An o i l  
d ry e r  and f i l t e r  w i l l  a ls o  he p ro v id ed  in  t h i s  passagew ay.
O il  p ip in g  w i l l  he run on th e  w est w a ll o f  t h i s  passagew ay, 
p ro p e r  co n n ec tio n s  and v a lv e s  b e in g  p ro v id e d  to  t ra n s fo rm e rs ,  
pumps and d ry e r . F o r em ergency p u rp o ses  a qu ick  open ing  
valve  w i l l  he i n s t a l l e d  on each  tra n s fo rm e r  w ith  co n n ec tio n s  
to  th e  sew er, t o  p ro v id e  f o r  q u ick  d ra in in g  o f  t ra n s fo rm e rs .
On a  p la tfo rm  above the  t ra n s fo rm e r  com partm ents w i l l  
he i n s t a l l e d  th e  sw itch b o ard  w ith  a l l  n e c e s sa ry  in s tru m e n ts .
s w itc h e s , d is c o n n e c tiv e  sw itc h e s , c u r re n t  and p o te n ­
t i a l  t r a n s fo rm e rs ,  and h ig h  and low te n s io n  bus work w i l l  he 
I n s t a l l e d  in  com partm ents in  hack o f  th e  sw itch b o ard .
The h ig h  te n s io n  bus work w i l l  he i n s t a l l e d  in  a lh e re n e  
tro u g h s  above th e  sw itc h e s . S lab s  w i l l  he l a i d  on top  o f
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th e  tro u g h s , so a l l  r e p a i r s  w i l l  he made from ab ov e.
A ll  bus b a rs  and c o n n ec tio n s  w i l l  be in  d u p lic a te  and 
p ro p e r ly  s e c t io n a l i z e d ,  a s  shown on w irin g  d iag ram , to  i n ­
su re  r e l i a b i l i t y  o f s e rv ic e .  Pour 12,000 v o l t  l i n e s  w i l l  be 
brought in  from  two so u rc e s . Only two o f  th e se  l in e s  w i l l  be 
in  s e rv ic e  a t  one t im e , th e  o th e r  two ru n n in g  to  some s e p a r ­
a te  source  o f  power fo r  emergency s e r v ic e .
In  th e  basem ent w i l l  be lo c a te d  th e  fo llo w in g  a p p a ra tu s , 
a l l  m otor d r iv e n :
V e n t i l a t in g  fa n , f o r  tra n s fo rm e r  com partm ents.
F ire  pump, w ith  c a p a c i ty  o f  500 g a llo n s  p e r  
m inute a t  a head o f  200 f e e t .
Vacuum c le a n e r .
A ir  com pressor.
O il  pump, f o r  pumps and m o to rs .
F or h e a t in g  th e  s t a t i o n  two 66" x  16 ' 0" r e tu r n  tu b u la r  
low p re s s u re  b o i le r s  w i l l  be i n s t a l l e d  a t  th e  so u th  end o f  
th e  basem ent.
Coal s to ra g e  space w i l l  be p ro v id ed  in  th e  basem ent b e ­
low th e  t ra n s fo rm e r  runway, w ith  a m o to r-d riv e n  c o a l h a n d lin g  
c ran e . Coal w i l l  be re c e iv e d  in  c a rs  and dumped in to  a hop­
p e r  on th e  w est s id e  o f  th e  s t a t i o n .  From th e  hopper th e  
c o a l w i l l  run in to  th e  basem ent where i t  w i l l  be h an d led  by 
th e  c ra n e .
Above th e  t ra n s fo rm e r  runway, a t  th e  same e le v a t io n  a s  
th e  sw itch b o ard  g a l l e r y ,  w i l l  be p ro v id e d  o f f i c e s ,  lo c k e r
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rooms and s to ra g e  room s.
A m achine shop i s  p ro v id e d  above th e  b o i l e r  room, and 
p u b lic  t o i l e t  rooms a t  th e  o p p o s ite  end o f  th e  s t a t i o n .
COMPARISOIf Qg STEAM AHD ELECTRIC PLAUTS*
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I t  w i l l  be a t  once n o ted  th a t  th e  c h ie f  d i f f e r e n c e s  
betw een the  steam  p la n t  and the  e l e c t r i c a l  p la n t  a re  th o se  
o f  s iz e  and amount o f  m achinery .
The e l e c t r i c a l  p la n t  ta k e s  up a p p ro x im a te ly  20,000 
square  f e e t  o f  ground and a steam  p la n t  o f  th e  same c a p a c ity  
w ith  th e  n e c e s s a ry  c o a l  s to ra g e  space would occupy a p p ro x i­
m ate ly  45,000 square  f e e t  a t  a minimum o f  a c tu a l  ground 
co vered . A c tu a l ly ,  n e a r ly  60,000 square  f e e t  would be n e c e s ­
s a ry ,  owing to  th e  i r r e g u l a r  shape o f  th e  b u i ld in g s .  That 
i s ,  the  steam  p la n t  r e q u ir e s  a lm o st th r e e  tim e s  as  much 
ground as an e l e c t r i c  p la n t  o f  th e  same c a p a c ity .
The steam  p l a n t ,  to o ,  has an immense amount o f  m achin­
e ry ,  moving p a r t s  which re q u ire  a t t e n t i o n  and fre q u e n t r e ­
p a i r s .  These f a c to r s  a re  shown in  th e  o p e ra t in g  c o s ts  which 
w i l l  be gone in to  l a t e r .
The va lve  g e a r  on a v e r t i c a l ,  t r ip le - e x p a n s io n  engine 
i s  an i n t r i c a t e  mechanism, and r e q u ir e s  e x p e r t  a t t e n t io n  to  
secu re  th e  b e s t  r e s u l t s .  A la rg e  pumping e n g in e , such a s  
th o se  a t  the  R oseland and Lake View s t a t i o n s ,  i s  n o t econ­
om ical u n le ss  i t  r e c e iv e s  th e  p ro p e r  c a re .  A la rg e  number 
o f  o i l e r s  a re  re q u ire d  to see  t h a t  e l l  moving p a r t s  a re  p ro ­
p e r ly  l u b r i c a te d ,  and m a c h in is ts ' s e rv ic e s  a re  f r e q u e n t ly  
re q u ire d  to r e p a i r  and r e a d ju s t  the  m achinery . The a i r  pumps.
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a i r  co m presso rs , o i l  pumps, e t c . ,  add c o n s id e ra b ly  to  th e  
t o t a l  to  in c re a s e  the  a tte n d a n c e  and r e p a i r  a c c o u n ts .
In  th e  h o l l e r  room vie a ls o  f in d  a  la rg e  amount o f  ma­
c h in e ry , moving p a r t s  which re q u ire  a t t e n t i o n  and r e p a i r s .  
B o ile r  fe e d  pumps, s to k e r  e n g in e s , conveyor sy s tem s, ch a in  
g r a te s ,  e t c . ,  a l l  need o i l i n g ,  ad ju stm en t and fre q u e n t r e ­
new als o f  moving p a r t s .  B o ile r s  and fu rn a c e s  r e q u ir e  r e ­
p lacem ent o f  tu b e s  and f i r e  b r ic k .  Steam p ip in g  from b o i l ­
e r s  to  en g in e s  and fe ed  w ater p ip in g  re q u ire  renew al o f  
p ack in g  in  j o i n t s  and re -c o v e r in g  w ith  no n -co n d u c tin g  ma­
t e r i a l .
In  th e  e l e c t r i c a l  s t a t i o n  th e  moving p a r t s  a re  few and 
n o t s u b je c t  to  b reakag e o r  damage, a s  th e y  can be made la rg e  
and rugged . Only fo u r b e a r in g s  on each u n it  r e q u ir e  o i l in g  
and th e  on ly  renew al which would be n e c e s sa ry  would be th e  
im p e lle r  on th e  c e n t r i f u g a l  pumps.
At th e  m ost, o n ly  seven men a re  re q u ire d  on each  watch 
in  an e l e c t r i c a l  s t a t i o n ,  w hereas sev e n teen  a re  re q u ire d  in  
a steam  s t a t i o n .  T h is , o f  c o u rse , means t h a t  a s m a lle r  pay­
r o l l  would be n e c e s sa ry  f o r  an e l e c t r i c a l l y  o p e ra te d  s t a t i o n  
th en  fo r  one o p e ra te d  by steam . A lso th e  f i r s t  c o s t  o f  a 
steam  s t a t i o n  i s  f a r  in  ex c e ss  o f  t h a t  o f  an e l e c t r i c a l  s t a ­
t io n .  These f a c to r s  a re  shown in  d e t a i l  in  th e  fo llo w in g  
p ag es .
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COST OF AI EIECTRICAILY OPERATED STATIOl.
The f i r s t  c o s t  o f  an e l e c t r i c a l l y  o p e ra te d  pumping 
s t a t i o n  c o n ta in in g  s ix  m o to r-d riv en  c e n t r i f u g a l  pumps, th e  
d a i ly  c a p a c i ty  o f  each u n i t  b e in g  25 ,000 ,000  g a llo n s  a t  a 
head o f  140 f e e t ,  such a s  t h a t  d e sc r ib e d  above and shown 
in  draw ings a t ta c h e d  h e r e to ,  i s  i te m iz e d  as  fo llo w s :
6 -  25 ,000 ,000  g a l .  pumps w ith  900 E .P .m o t o r s ......... a t  |l5 0 0 0 .0 0  e a c h .................... $907 -  750 EVA 12000/440 v o l t s ,  OISC t r a n s ­fo rm e rs , 60 c y c le s ,  3 p h a s e . .a t  $ 1 9 0 0 .. .1 3S w itch b o ard .......................................................................... 4In s tru m e n ts  and m e te rs ................................................  622 -  300 amp. 12000 v o l t s  o i l  s w itc h e s .............  512 -  2000 amp. 4500 v o l t s  o i l  s w itc h e s .............  6440 v o l t  bus b a r s ....................................................   212,000 v o l t  bus b a r s .....................................................  3P o te n t i a l  t r a n s fo rm e rs ................................................. 1C u rren t t r a n s fo rm e rs .....................................................  1O il pumps, p ip in g , e t c ................................................. 2W iring , sw itch b o ard  to  m o to rs ................................  5V e n t i la t in g  fan  and d u c ts .......................................... 2F ire  pump, 500 g a l .  p e r  m in. 200 f t .  h e a d . . .  3Vacuum c le a n in g  sy s tem ................................................. 2A ir  com pressor and p ip in g .......................................... 1O ilin g  sy s te m .....................................................................I l lu m in a t io n  o f  s t a t i o n ..............................................  6F oun da tion s  fo r  pumps and m o to rs ...........................  6I n s t a l l i n g  m otors and pum ps....................................  3I n s t a l l i n g  t r a n s fo rm e rs ..............................................  1I n s t a l l i n g  sw itc h b o a rd .................................................I n s t a l l i n g  H .T .b u sses  and com partm ents............ 32 -  100 H .P. r e tu rn  tu b u la r  b o i l e r s ................... 3H ea tin g  system ...................................................................  3B u ild in g ............................................................................. .100Land..........................................................................................  5S u c tio n  and d isch a rg e  p ip in g ....................................30M isce llan eo u s  ex p e n se ....................................................19O verhead c h a rg e s ............................................................... 30
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T o ta l  c o s t  o f  s t a t i o n . $360 ,000 .00
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Hence, i t  i s  seen  tlo a t the f i r s t  c o s t  o f  a  s t a t i o n  
o f  t h i s  s iz e  w i l l  be $ 3 6 0 ,0 0 0 .0 0 . Assuming i n t e r e s t  a t  
and d e p re c ia t io n  a t  th e  f ix e d  ch a rg es  on t h i s  p la n t  
w i l l  be $25 ,200 .00  p e r  annum.
The above e s tim a te d  c o s ts  o f  a p p a ra tu s  were o b ta in e d , 
in  most e a se s , from m a n u fa c tu re rs ; o th e r s ,  in c lu d in g  la b o r  
c o s t s ,  being  made from u n i t  c o s ts  o b ta in e d  in  p re v io u s  i n ­
s t a l l a t i o n s  o f a p p a ra tu s  in  g e n e ra t in g  s t a t i o n s  and su b ­
s t a t i o n s .
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POST OF A STEAM OPERATED STATION.
The l a r g e s t  pumping s t a t i o n  a t  p re s e n t  i n s t a l l e d  in  
th e  c i t y  h a s  a  d a i ly  c a p a c i ty  o f  100 ,000 ,000  g a llo n s  p e r  
day. The two most re c e n t  s t a t i o n s  a re  th o se  a t  R oseland 
and a t  Lake View. The t o t a l  c o s t  o f  th e  R oseland S ta t io n  
was a p p ro x im a te ly  | 1 , 00 0 ,00 0 , and t h i s  s t a t i o n  h as  no p r o ­
v is io n  f o r  co a l s to ra g e . The t o t a l  c o s t  o f  th e  Lake View 
S ta t io n ,  when com pleted , w i l l  he ap p ro x im a te ly  $ 1 ,1 0 0 ,0 0 0 , 
no t in c lu d in g  e x tr a  c o s ts  due to  rem oval o f  o ld  p la n t .
The e s tim a te d  c o s t o f  a steam  o p e ra te d  pumping s t a t i o n  
c o n ta in in g  s ix  v e r t i c a l  d i r e c t - a c t in g  pumping u n i t s ,  each  
w ith  a d a i ly  c a p a c ity  o f  25 ,000 ,000  g a llo n s  a t  a head o f  
140 f e e t ,  and the n e c e ssa ry  h o l l e r  equipm ent, steam  p ip in g ,  
a u x i l i a r i e s ,  c o a l h u n k e rs , e t c .  i s  a s  fo l lo w s :
6 -  pumping en g in e s  a t  $80,000 e a c h ..............  #480 ,000 .007 - 320 H. P. h o l le r s  and 1 s u p e r h e a t e r . . .  76 ,000 .00Steam p ip in g ...................................................................  30 ,000 .00B r e e c h in g . . .....................................................................  6 ,0 0 0 .0 0P ipe _c 0v e r i n g . ..................................... ......................... 4 q^oo . 00S u c tio n  and d isc h a rg e  p ip in g ..............................  40 ,0 0 0 .0 0B u ild in g s  -  Engine house) In c lu d in g  plumh- 20 0 |0 00 .0 0B o ile r  h o u se ( in g , l i g h t i n g  240 ,000 .00Goal S to ra g e ) and h e a t in g .  100 ,000 .00Conveyor system ............................................................  4 5 ,0 0 0 .0 0A ir  co m p resso r......................................................  3 ,0 0 0 .0 0
............................................................................................. 3 ,0 0 0 .0 0f6©d p u m p s . y  000 00T u rh o -g e n e ra to rs  and sw itc h b o a rd .....................  10*000*onM isc e lla n e o u s ............................................................ .. ]
E n g in ee rin g  and in s p e c t io n s ................................. 130*000*00T o ta l c o s t  o f  s t a t i o n  F T ii f f tW T B B -
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That i s ,  th e  f i r s t  c o s t o f  a pumping s t a t i o n  o f  t h i s  
c a p a c i ty ,  o p e ra te d  by steam , would he | 1 , 4 3 0 ,0 0 0 .0 0 . Assum­
in g  i n t e r e s t  a t  4^ and d e p re c ia t io n  a t  4^ , th e  f ix e d  ch arg es  
on t h i s  s t a t i o n  would he $114 ,400 .00  p e r  annum.-
The c o s ts  p re se n te d  in  th e  above ta b le  were o b ta in e d  
in  p a r t  from b id s  on a p p a ra tu s  in  s t a t i o n s  now e r e c te d ,  and 
in  p a r t  from c o s ts  o f  a p p a ra tu s  i n s t a l l e d  in  s t a t i o n s  by 
c o n tra c t  and by c i t y  la b o r .
SOURCE OF POWER FOR ELECTRICAL STATION.
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E le o tr io B l  power fo r  o p e ra t in g  pumping s t a t i o n s ,  a s  
w e ll a s  fo r  s t r e e t  l ig h t in g  and o th e r  l i g h t i n g  and  power 
re q u ire m e n ts  o f  the  C ity  o f  Chicago may he o b ta in e d  from 
th re e  s o u rc e s , v i z . -
S a n i ta ry  D i s t r i c t  o f C hicago.
Commonwealth E dison  Company.
M un icipal Power S ta t io n .
Power from  th e  S a n i ta ry  D i s t r i c t  i s  g e n e ra te d  a t  th e  
Lookport h y d r o e le c t r ic  p l a n t ,  t r a n s m it te d  on overhead l in e s  
a t  44,000 v o l t s  to  th e  te rm in a l  s t a t i o n  a t  3 1 s t S t r e e t  and 
W estern Avenue, and from th e r e  underground to  th e  l ig h t i n g  
s u b s ta t io n s  and consum ers.
The r a te  fo r  power to  th e  C ity  i s  |1 5 .0 0  p e r  E .P . y e a r  
maximum demand f o r  s t r e e t  l i g h t i n g  and lE.EO p e r  E .P . month 
maximum demand fo r  pow er, m etered  a t  th e  te rm in a l  s t a t i o n .  
The power a v a i la b le  from t h i s  source i s  l im i te d  to  th e  flow  
o f  w ater th ro u g h  the  D rainage C anal a llow ed  by th e  F e d e ra l 
Government. At th e  p re s e n t  tim e p r a c t i c a l l y  th e  l im i t  o f  
c a p a c ity  h as  been re a c h e d , and  no a d d i t io n a l  lo a d  can be 
ta k e n  on u n t i l  th e  Government p e rm its  an in c re a se d  flow .
The co n n ec ted  s t r e e t  l i g h t i n g  lo a d  a t  th e  p re s e n t  tim e 
i s  ap p ro x im a te ly  13,000 K.W. The C ity  has a c o n tra c t  w ith
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th e  S a n i ta ry  D i s t r i c t  whereby t h i s  sh o u ld  be in c re a se d  to  
15,000 K.W. in  th e  n e a r  f u tu r e .  T h is in c re a se  w i l l  be m et, 
i t  i s  e x p e c te d , e i t h e r  by in c r e a s in g  th e  flow  o f  w a te r 
th ro u g h  th e  C anal o r  by e r e c t in g  an a u x i l i a r y  steam  s t a t i o n  
to  ta k e  th e  peak lo a d .
The second so u rce  o f  power a v a i la b le  i s  th e  Commonwealth 
E dison  Company’ s power s t a t i o n s .  An u n lim ite d  amount o f  
power may be o b ta in e d  from  t h i s  so u rc e , a t  r a t e s  which a re  
f ix e d  by c o n tra c t  o rd in a n c es  w ith  th e  C ity . R e c e n tly  a con­
t r a c t  o rd in an ce  was p a ssed  f ix in g  the maximum r a t e s  fo r  th e  
nex t f iv e  y e a rs . These r a t e s  a re  g iv en  below. They a r e ,  
how ever, on ly  maximum r a t e s ,  and may be reduced  from tim e 
to  tim e a s  i s  seen f i t .
The t h i r d  source o f  pov^er i s  a m u n ic ip a l power p la n t .
I f  such a  p la n t  were e r e c te d  i t  would p ro v id e  f o r  a l l  th e  
e l e c t r i c a l  re q u irem e n ts  o f  th e  C ity ,  such a s  s t r e e t  l i g h t ­
in g , l i g h t i n g  and power in  th e  C ity  H a ll  and  o th e r  m u n ic ip a l 
b u i ld in g s ,  and l i g h t  and power in  pumping s t a t i o n s .  The t o ­
t a l  maximum lo ad  o f  th e  c i t y  a t  th e  p re s e n t  tim e i s  a p p ro x i­
m ate ly  15,000 K.W. T his would be in c re a s e d  to  a b o u t SO,000 
K.W. i f  an e l e c t r i c a l l y  o p e ra te d  pumping s t a t i o n  were b u i l t .
Hence, i f  a power p la n t  were b u i l t ,  f iv e  5 ,000 KVA u n i ts  
would be th e  i n i t i a l  i n s t a l l a t i o n ,  to g e th e r  w ith  th e  n e c e ssa ry  
a u x i l i a r i e s ,  b o i l e r s ,  t r a n s fo rm e rs ,  c o n tro l  a p p a ra tu s ,  e t c .
The c o s t o f t h i s  p la n t  would be a p p ro x im a te ly  $ £ ,2 5 0 ,0 0 0 , th e  
f ix e d  c h a rg e s , a t  8^ , b e in g  $180,000 p e r  y e a r . The la b o r  
c o s t ,  based  on th e  p re s e n t  c o s t  o f  la b o r  to  th e  C i ty ,  would
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5e $ 8 8 ,5 0 0 .0 0  p e r  annum, and th e  c o s t o f  s u p p lie s  and r e ­
p a i r s ,  in c lu d in g  c o a l ,  would he #410 ,000 .00  p e r  annum. 
Hence, th e  t o t a l  c o s t o f  p ro d u c tio n  would he #678 ,500 .00  
p e r  y e a r .
The t o t a l  power o u tp u t p e r  y e a r would he a p p ro x im a te ly  
100 ,000 ,000  k i lo w a tt  h o u rs  p e r  y e a r ,  made up a s  fo llo w s ;
S t r e e t  l i g h t i n g .......................  64 ,000 ,000 HW h o u rs .
Pumping lo a d ..............................  26 ,000 ,000  ”
C ity  H a ll and M isc. l o a d . .  10 ,000 ,000  "
! P o t a l . . . ; .....................................  100,000,000 KW h o u rs .
Hence, th e  average  c o s t o f  power g e n e ra te d  would he 
p r a c t i c a l l y  #0 .007 p e r  k i lo w a tt  h o u r , no t in c lu d in g  any 
tra n s m is s io n  lo s s e s .
36
0PEBATIH5 POSTS Qg AI ELECTRICALLY OPERATED STATION.
The an n u a l o p e ra t in g  c o s ts  o f  an e l e c t r i c a l l y  o p e ra te d  
pumping s t a t i o n ,  e s tim a te d  from u n i t  c o s ts  o f  o p e ra t io n  o f 
steam  s t a t i o n s  and e l e c t r i c a l  s u b - s t a t i o n s ,  a re  g iv en  in  th e  
fo llo w in g  p ag es .
The a t ta c h e d  lo ad  curve was ad ap ted  from th o se  o f  the 
p a s t  two y e a rs  f o r  th e  p re s e n t  68 th S t r e e t  s t a t i o n ,  as  pub­
l i s h e d  in  th e  an n u a l r e p o r t s  o f  th e  D epartm ent o f  P u b lic  
Works o f the C ity  o f  C hicago. P r a c t i c a l l y  th e  same shaped 
curve was u sed , th e  maximum demand b e in g  in c re a se d  from 
ab ou t 90 m i l l io n  g a llo n s  to  150 m i l l io n  g a l lo n s .
In  making th e  c a lc u la t io n s  fo r  th e  power demands, g iven  
in  th e  fo llo w in g  t a b l e ,  th e  o v e r a l l  e f f i c i e n c y  o f  th e  pump­
in g  u n i t s  was taken  a t  705^, s in c e  t h i s  e f f i c ie n c y  was ob­
ta in e d  on th e  82nd S t r e e t  pumps, and a h ig h e r  e f f i c i e n c y  then  
t h i s  i s  g u a ran tee d  by th e  m a n u fa c tu re rs .
The m onthly lo a d  f a c to r  i s  assumed a s  b e in g  85^, a s  c a l ­
c u la t io n s  showed th a t  lo a d  f a c to r s  o f  from to  a re  ob­
ta in e d  a t  th e  p r e s e n t  steam  o p e ra te d  s t a t i o n s  o f  th e  C ity .
The charge o f  the  S a n i ta ry  D i s t r i c t  i s  based upon a c o s t  
o f  |2 .2 0  p e r  H .P. p e r  month maximum demand, w ith  an added 
charge o f  &fo o f  th e  t o t a l  fo r  tra n s m is s io n  and tra n s fo rm e r  
lo s s e s  and 4®400.00 p e r  annum fo r  f ix e d  ch arg es  on tra n s m is s io n  
l i n e s .
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Ilie c o s t  o f  power from  th e  Commonwealth E dison Company 
i s  based upon th e  fo llo w in g  c o s t s ,  as  de te rm ined  in  th e  above 
m entioned o o n tra o t  o rd inance  betw een th e  company and the  C ity ;
P rim ary  c h a rg e :
F i r s t  200 E.W. a t  $23.00 p e r  K.W. p e r  y e a r .
Next 800 K.W. a t  $17.00 p e r  K.V/. p e r  y e a r .
Over 1000 K.W. a t  $15.00 p e r  K.W. p e r  y e a r .
Secondary ch a rg e :
F i r s t  5 ,000 E.W.H. a t  $0 ,025  p e r  K.W.H.
Next 96,000 N.W.H. a t  $0 .0075 p e r  E.W.E.
Next 900,000 K.W.H. a t  $0 .0055 p e r  K.W.H.
Over 1 ,0 00 ,0 00  K.W.H. a t  $0 .0045 p e r  K.W.H.
In  a d d i t io n ,  2^ i s  added to  th e  t o t a l  f o r  tra n s fo rm e r  
l o s s e s ,  s in c e  power i s  to  be m etered  on th e  h ig h  te n s io n  
s id e  o f  th e  tra n s fo rm e rs .
COST OF POWFF FOF ELFCTFIC4LLY OPEFATED PUMPING STATION.
MONTH
MAXIMUM DEMAND MILLION qALLONS PER DAY.
K.W.MAXIMUMDEMAND
HP.MAXIMUMDEMAND
TOTAL PUMPACE
f^ W llons
POWERCON5UMP7IOH IflLOWATT HOURS
COST OF POUVER COMMONWEALTH ED/SONCOMPANY
COST OF POWEP SANITARYPISTEIO CE’CHKAGO.
JAN. !00 3910 3230 336, OOO 2.390,000 JL12.047.30 JL//,330.00
FEB. MO 3630 A900 300,000 2,230,000 II,377.50 /0.780.00
MAR. iAO 3630 A900 300,000 2.230,000 UA27,30 J0,760.00
APR. 130 3390 A3A0 464,000 2,074,000 10,627.30 9,988.00
MAY. I2S 3260 A3 VO 446,000 /,990,000 10,237.30 9,6/0.00
JUNE 125 3260 A370 446,000 1,990,000 10.237.30 9,6/0.00
JULY 133 3320 AV20 482,000 2.130.000 10,937.30 10,400.00
Aua. /SO 3910 3230 336,000 2,390,000 12.047.30 //,350.00
3EPT. MO 3630 A900 300,000 2.230,000 11,327.30 10,780.00
OCT. /Z5 3260 A370 446,000 1.990.000 10,237.30 9,6/0.00
NOV. 123 3200 A370 446.000 1,990,000 10,237.30 9,6/0.00
DEC. 123 32€>0 4370 446.000 1,990,000 10.237.50 9,6/0.00
TOTAL 3,746,000 23,644.000 130,830.00 /23,878.00
6I.S30.00' 6,/94.00^
192,700.00 8,400.00^
3,634.00^
TOTAL COOT OF POWEF FEF ANNUM. 196,354.00 /38,472.00
h PRIMARY CHARGE.2 -  7^0 TJ2AN3FORMER LOSSES.3 -  .5% TR AN 3M t33!O H  AND TRANSFORMER LOSSES. A -F IX E D  CHAR(^ ES ON LIN E S . <A
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As shown in  th e  above t a b l e ,  th e  maximum demand i s  
3910 Z.W. and th e  t o t a l  power consum ption i s  25 ,644 ,000  
k i lo w a tt  h o u rs . T h is  in d ic a te s  an an n u al lo ad  f a c to r  o f  
76?S.
The Commonwealth E dison Company w i l l  a lso  f u r n is h  em er- 
gy a t  th e  te rm in a l  s u b - s ta t io n ,  lo c a te d  a t  3 1 st S t r e e t  and 
Y/estern Avenue, a t  a p rim ary  charge o f  $15.00 p e r  K.Y/. p e r  
y e a r ,  and a  secondary  charge  o f  |0 .0 0 4  p e r  k i lo w a tt  h o u r. 
Adding 5^ fo r  lo s s e s  and $8400.00 p e r  y e a r  fo r  f ix e d  ch arg es  
on tra n sm is s io n  l i n e s ,  th e  c o s t o f  power from  t h i s  source  
i s  a s  fo llo w s :
P rim ary  charge-3910 K.W. a t  $ 1 5 .0 0___ $ 5 8 ,650 .00Secondary c h a rg e - £5 ,644 ,000  K.W .Ers.^ ^ a t  $0 ,004 p e r  K.W. h r ..............  1 0 2 ,5 7 6 .00
F ive p e r  c e n t ,  l o s s e s .....................................  8 |0 6 1 .0 0F ix ed  ch a rg es  on l i n e s ................................... 8 ,4 0 0 .0 0T o ta l c o s t  o f  pow er.......................................... $177 ,687 .00
The fo llo w in g  t a b l e  g iv e s  th e  e s tim a te d  c o s t o f  la b o r ,  
s u p p lie s  and r e p a i r s  in  a s t a t i o n  o f t h i s  c a p a c i ty .  These 
a re  e s t im a te d  from th e  c o s t  o f  o p e ra t in g  th e  p re s e n t  steam  
s t a t i o n s  o f  th e  C ity .
LABOR.
C h ie f o p e ra t in g  e n g in e e r  ( 1 ) ....................$ 2 ,5 0 0 .0 0A s s is ta n t  o p e ra t in g  e n g in e e rs  ( 3 ) . . . .  6 ,0 0 0 .0 0M otor te n d e rs  ( 6 ) ............................................  6 ,480 .00J a n i t o r  ( 1 ) ..........................................................  960.00L ab o rers  ( 3 ) ........................................................ 2 ,7 0 0 .0 0E x tra  la b o r  d u rin g  w in te r  a /c  h e a t in g 1 ,2 0 0 .0 0
T o ta l c o s t  o f  la b o r  p e r  annum............... $19 ,840 .00
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SUPPLIES AUD REPAIRS
Coal f o r  h e a t in g ............................... $1 ,200 .00O il ,  w as te , e t c ................................  800.00O ffic e  s u p p l ie s ................................  200.00T elephone..............................................  125.00Motor and e l e c t r i c a l  r e p a i r s . .  4 ,0 0 0 .0 0Pump r e p a i r s .......................................  1 ,0 0 0 .0 0H au lin g  a s h e s .....................................  100.00B u ild in g  r e p a i r s ..............................  5 0 0 .00
T o ta l s u p p l ie s  and r e p a i r s . . . .$ 7 ,7 2 5 .0 0
As shown above, the  f ix e d  ch arg es  on a s t a t i o n  o f  
t h i s  d e s c r ip t io n  amount to  $25 ,20 0 .00  p e r  annum. Hence, 
th e  t o t a l  a n n u a l c o s t  o f  o p e ra t io n  o f a p la n t  o f t h i s  s o r t  
would be $191 ,237 .00  u s in g  S a n i ta ry  D i s t r i c t  pow er, o r 
$249 ,319 .00  u s in g  Commonwealth E dison  pow er, d i r e c t  from 
th e  g e n e ra t in g  s t a t i o n .
OPERATIIG COSTS Off A STEAM OPEEATED STATIOI.
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The fo llo w in g  ta b le  o f c o s ts  o f  l a b o r ,  s u p p l ie s ,  r e ­
p a i r s  and fu e l  a re  ta k e n  from th e  o p e ra t in g  c o s ts  o f  th e  
p re s e n t  pumping s t a t i o n s  o f  th e  C ity ,  p ro p e r ly  p ro p o r tio n e d  
to  a s t a t i o n  o f  t h i s  s iz e .  The m a jo r i ty  o f  th e  c o s ts  a re  
tak en  from  th e  R oseland  S ta t io n ,  a s  t h i s  i s  th e  most modern 
s t a t i o n  and shows the low est o p e ra t in g  c o s ts .
LABOR.
C h ie f o p e ra t in g  e n g in e e r ( 1 ) ..................... $ 2 ,5 0 0 .0 0A s s is ta n t  o p e ra t in g  e n g in e e rs  ( 3 ) .......... 6 ,0 00 .0 0O i le r s ,  15 a t  ^10 80 .0 0 ...................................  1 6 ,2 0 0 .0 0W ater te n d e r s ,  4 a t  |1 2 9 0 .0 0 ................  5 ,0 4 0 .0 0Coal te n d e r s ,  4 a t  $1 000 .00 .......................  4 ,0 0 0 .0 0B o ile r  w asher, ( 1 ) ............................................  1 ,2 6 0 .0 0J a n i t o r  ( ! ) ............................................................  960.00L a b o re rs , 6 a t  $2 .50  p e r  day .....................  5 ,4 0 0 .0 0Conveyor e n g in e e r ( 1 ) ............................................. 1 ,4 60 .0 0
T o ta l l a b o r ............................................................  $4 2 ,82 0 .00
SUPPLIES AIO) REPAIRS.
O i l ,  w a s te , e t c ...................................................$ 2 ,6 0 0 .0 0O ffic e  s u p p l ie s ....................     200.00I l lu m in a t io n .......................................................... 800.00T elephone................................................................. 125.00Pump and engine r e p a i r s . . . .......................... 5 ,0 0 0 .0 0B o ile r  and fu rn ace  r e p a i r s ..................    4 ,0 0 0 .0 0Steam p ip in g  r e p a i r s . . . . . ............................  4 ,0 0 0 .0 0H au lin g  a s h e s ......... .............................................  3 ,6 0 0 .0 0B u ild in g  r e p a i r s ................................................. 1 ,0 0 0 .0 0
T o ta l s u p p l ie s  and r e p a i r s .......................... $2 1 ,32 5 .00
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gUEL.
At th e  B oseland  Pumping S ta t io n  th e  average c o s t  o f 
c o a l d u rin g  th e  y e a r  1912 was ^1 .815  p e r  to n . At t h i s  p r ic e  
th e  c o s t o f  pumpage was |>0.0121 p e r  m i l l io n  fo o t g a l lo n s .
The average c o s t o f  a l l  pumping s t a t i o n s  was |i0 .0166 p e r  
m i l l io n  fo o t g a l lo n s .  Had c o a l  c o s t  $3 .00  p e r  to n ,  a s  i t  
d id  a t  th e  la k e  View S ta t io n ,  th e  av erag e  c o s t ,  t a k in g  in to  
accou n t th e  d i f fe r e n c e  in  B .T .U ., would have been $0 ,019 
p e r  m il l io n  fo o t g a l lo n s .  As shown above, the  t o t a l  pumpage 
a t  th e  p rop osed  s t a t i o n  i s  5 ,7 4 8 ,0 0 0  m i l l io n  fo o t g a llo n s  
p e r  y e a r .
Hence, th e  c o s t o f f u e l  on the above th re e  b a se s  would 
be a s  fo llo w s :
At $0 .0121 p e r  M.F.G..................... $ 69 ,500 .00At $0 .0166 p e r  M .P.S .....................  95 ,400 .00At $0.0190 p e r  M.F.G.....................  109 ,200 .00
As shown above th e  f ix e d  ch arg es  on a steam  s t a t i o n  o f 
t h i s  c a p a c ity  would be $1 14 ,4 00 .0 0  p e r  annum.
Summarized, the  t o t a l  o p e ra t in g  c o s ts  a re  a s  fo l lo w s ,
o m itt in g  th e  c o s t  o f f u e l :
l a b o r . . ............ .........................  $ 4 2 ,8 2 0 .0 0S u p p lie s  and r e p a i r s . . . .  21 ,325 .00  F ix ed  c h a rg e s .......................  114 ,400 .00
T o ta l ............................................ $178 ,545 .00
With cheap f u e l ,  such a s  i s  o b ta in a b le  a t  R oseland  and 
68 th  S t r e e t  S ta t io n s ,  th e  t o t a l  c o s t  i s  $248 ,045 .00  p e r  y e a r .
W ith average  f u e l  th e  t o t a l  c o s t  i s  # 2 7 3 ,9 4 5 .0 0 .
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With ex p en siv e  f u e l ,  suoh a s  i s  used a t  Lake View, 
Chicago Avenue and F o u r te e n th  S t r e e t  S ta t i o n s ,  th e  t o t a l  
c o s t o f  O p era tio n  amounts to  $287 ,745 .00  p e r  annum.
I t  shou ld  be no ted  t h a t  cheap f u e l  i s  o b ta in a b le  a t ,  
p r a c t i c a l l y ,  on ly  one s t a t i o n  in  th e  c i t y .  T h is i s  a t  th e  
R oseland pumping s t a t i o n ,  which i s  lo c a te d  on a r a i l r o a d ,  
n e a r the  so u th e rn  end o f  th e  c i t y .  At a l l  o th e r  s t a t i o n s  
c o a l i s  more e x p e n s iv e , the  c o s t  ru n n in g  up to  $3 .00  p e r  
to n  a t  th e  s t a t i o n s  to  which i t  i s  d e l iv e re d  by wagon.
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RELATIVE ALVAITAGES OF STEAM AID ELECTRICAL OPERATIOI.
The g re a t  ad van tage o f  a steam  o p e ra te d  pumping s t a t i o n  
i s ,  o f  c o u rse , i t s  r e l i a b i l i t y .  P r a c t i c a l l y  n o th in g  s h o r t  o f  
a sev e re  b o i l e r  e x p lo s io n  co u ld  throw  an e n t i r e  steam  s t a t i o n  
out o f  s e r v ic e ,  w hereas an e l e c t r i c a l l y  o p e ra te d  s t a t i o n ,  un­
l e s s  g r e a t  c a re  i s  tak en  in  i t s  d e s ig n , co u ld  be e l im in a te d  
from th e  system  by any one o f  a number o f  c a u se s .
The e l e c t r i c a l  s t a t i o n  can , how ever, by p ro p e r d e sig n  
and by making use o f  p u b lic  s e rv ic e  en e rg y , o b ta in in g  en erg y  
from a t  l e a s t  two ind ependen t s o u rc e s , be made f u l l y  as  r e ­
l i a b l e  a s  th e  steam  o p e ra te d  s t a t i o n .  For in s ta n c e ,  i f  a 
s t a t i o n  were to  be lo c a te d  a t  68 th S t r e e t ,  two l in e s  would 
be run from th e  Q uarry S t .  s t a t i o n  o f th e  Commonwealth E dison 
Company, and two from th e  Blue I s la n d  p la n t  o f  th e  P u b lic  
S e rv ic e  Company o f  l o r th e r n  I l l i n o i s .  Q uarry S t r e e t  would 
no rm ally  fe ed  th e  s t a t i o n ,  bu t in  case o f  a c c id e n t  to  th e  l in e s  
o r a t  th e  power s t a t i o n ,  th e  lo a d  would be im m ed ia te ly  t r a n s ­
f e r r e d  t o  th e  Blue I s la n d  l i n e s .
In  a s im i la r  m anner, a pumping s t a t i o n  lo c a te d  n o rth  o f ,  
say  35 th  S t r e e t ,  would have two l i n e s  from Q uarry  S t r e e t  and 
two from  th e  lo r th w e s t  S ta t io n  o f  th e  E dison  Company. As a 
m a tte r  o f  f a c t ,  th e  chances o f  u s in g  the  emergency l i n e s  would 
be v e ry  rem ote , a s  th e  E d ison  Company's s e rv ic e  i s  v e ry  r e -
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l i a b l e .  This i s  i l l u s t r a t e d  by th e  f a c t  t h a t  th ey  se rv e  
th e  S t r e e t  R ailw ay Companies u n f a i l in g ly ,  and would g ive  
e q u a lly  co n tin u o u s  s e rv ic e  to  a pumping s t a t i o n .
The more Im p o rtan t ad v an tag es  o f  th e  e l e c t r i c a l  s t a t i o n  
a re  a s  fo l lo w s :
I t  r e q u i r e s  l e s s  ground sp a c e , co v e rin g  ap p ro x im a te ly  
one t h i r d  th e  a re a  o f  a steam  s t a t i o n  o f  eq u a l c a p a c i ty .
I t  n e c e s s i t a t e s  abou t one fo u r th  th e  c a p i t a l  i n v e s t ­
ment t h a t  i s  re q u ir e d  f o r  a steam  s t a t i o n .
R e p a irs  a re  more e a s i l y ,  ch eap ly  and q u ic k ly  made th an  
in  a steam  s t a t i o n .  In  f a c t ,  a sp a re  u n i t  cou ld  be p ro v id ed  
a t  sm all e x tr a  c o s t ,  so t h a t  s ix  u n i t s  would a t  a l l  tim es  
be read y  f o r  s e rv ic e .
The most im p o rtan t advantage o f  th e  e l e c t r i c a l  s t a t i o n  
i s ,  how ever, t h a t  i t  can be lo c a te d  a t  the  e x a c t c e n te r  o f  
d i s t r i b u t i o n  o f th e  t e r r i t o r y  which i t  i s  to  s e rv e . The 
b e n e f i t s  o f  t h i s  a re  in c a lc u la b le ,  a s  i t  r e s u l t s  in  th e  f o l ­
low ing:
P e rm its  o f  a low er head  b e in g  c a r r ie d  a t  th e  s t a t i o n .
More n e a r ly  eq u a l p re s s u re  a t  v a r io u s  p o in ts  in  th e  
w ater m ain.
S m alle r leakage in  m ains.
S h o r te r  s u c tio n  tu n n e ls  o r  d isc h a rg e  m ains.
S m alle r pumpage a t  the  s t a t i o n  to  g iv e  the  same s e r v ic e ,  
owing t o  low er head a llo w a b le  and consequen t s m a lle r  leak ag e  
in  m ains and plum bing , and o th e r  lo s s e s .
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In  a d d i t io n  to  t h i s ,  th e  c o s t o f  e l e o t r i e a l  energy  i s  
c o n s ta n t ly  d e c re a s in g  in  C hicago , owing to  th e  in c r e a s in g ly  
d i v e r s i f i e d  lo ad  which th e  E dison Company i s  o b ta in in g ,  w here­
a s  th e  c o s t o f  c o a l  i s  in c re a s in g .
T h is means th a t  e l e c t r i c a l  o p e ra t io n  w i l l  become in c r e a s ­
in g ly  ad v an tag eo u s a s  th e  c o s t o f e l e c t r i c a l  energy  d e c re a se s  
and th e  c o s t o f  c o a l in c r e a s e s .
As shown ab ov e, w ith  cheap c o a l ,  such a s  can be o b ta in e d  
a t  th e  so u th e rn  end o f  th e  c i t y  where a pumping s t a t i o n  i s  
lo c a te d  on a r a i l r o a d ,  the  t o t a l  c o s t  o f  o p e ra t io n , in c lu d in g  
f ix e d  c h a rg e s , i s  $2 48 ,0 45 .0 0  p e r annum. U sing Commonwealth 
E d ison  Company power the  a n n u a l c o s t o f  o p e ra t in g  an e l e c t r i ­
c a l  s t a t i o n  i s  $ 2 4 9 ,3 1 9 .0 0 , a n e t sav in g  p e r  y e a r  o f  $1 ,2 7 4 .0 0  
in  fa v o r  o f  th e  steam  s t a t i o n .  I f  S a n i ta ry  D i s t r i c t  power 
co u ld  be made s u f f i c i e n t l y  r e l i a b l e  and u t i l i z e d ,  th e  c o s t  
o f  o p e ra t io n  would be $ 1 9 1 ,2 3 7 .0 0 , making a n e t sav in g  o f  
$56 ,80 8 .00  p e r  y e a r  in  fa v o r  o f  e l e c t r i c a l  o p e ra t io n .
At a  steam  s t a t i o n  not lo c a te d  on a r a i l r o a d  t r a c k  the  
t o t a l  c o s t  o f  o p e ra t io n  would be $ 2 8 7 ,7 4 5 .0 0 . W ith E d ison  
power th e  sav in g  by u s in g  e l e c t r i c a l  o p e ra t io n  would be 
$ 3 8 ,4 2 6 .0 0 , and by u s in g  S a n i ta ry  D i s t r i c t  power $ 9 6 ,5 0 8 .0 0 , 
p e r  annum.
A le g i t im a te  com parison o f  th e  two ty p e s  o f  s t a t i o n s  
cou ld  be made on th e  b a s is  o f  th e  o p e ra t in g  c o s ts  o f  a steam  
s t a t i o n  lo c a te d  on a  r a i l r o a d  and the  o p e ra t in g  c o s ts  o f  an 
e l e c t r i c a l  s t a t i o n  lo c a te d  a t  th e  c e n te r  o f  d i s t r i b u t i o n .
In  th e  l a t t e r  case  a  head o f  100 f e e t  a t  th e  s t a t i o n  would
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s u f f ic e  to  g ive th e  same se rv ic e  t h a t  would he g iv en  by a 
s t a t i o n  c a r r y in g  140 f e e t  a t  th e  o u te r  l im i t  o f  th e  t e r r i ­
to r y  se rv ed .
The c o s t  o f  power a t  an e l e c t r i c a l  s t a t i o n  c a r r y in g  a 
p re s su re  o f  100 f e e t  and pumping the same amount o f  w a te r 
th a t  i s  g iven  in  th e  t a b le  on page 38 i s  #147 ,305 .00  fo r  
E dison s e rv ic e  and $1 01 ,308 .00  fo r  S a n i ta ry  D i s t r i c t  s e r v ic e .  
The t o t a l  c o s t  o f  o p e ra t io n  i s  #200 ,070 .00  u s in g  E dison s e r ­
v ic e ,  and 1154 ,073 .00  u s in g  S a n i ta ry  D i s t r i c t  s e r v ic e .  T h is 
shows a  sav in g  o f  $4 7 ,97 5 .00  fo r  Commonwealth E dison s e r v ic e ,  
and $93 ,972 .00  fo r  S a n i ta ry  D i s t r i c t  s e rv ic e  p e r  annum over 
a  steam  s t a t i o n  lo c a te d  a t  the  o u t s k i r t s  o f  th e  t e r r i t o r y  
and u s in g  th e  c h eap es t f u e l .
The c o s t o f fu e l  fo r  a steam  s t a t i o n  lo c a te d  a t  th e  cen­
t e r  o f  d i s t r i b u t i o n  would be $78 ,96 4 .00  p e r  annum, assum ing 
c o a l a t  #3 .00  p e r  to n . The t o t a l  c o s t  o f  o p e ra t io n  would 
th en  be $257 ,509 .00  p e r  annum, showing a sav in g  in  fa v o r  o f  
e l e c t r i c a l  o p e ra t io n  o f  $ 5 7 ,43 9 .00  u s in g  E dison s e rv ic e  and 
#103 ,436 .00  u s in g  S a n ita ry  D i s t r i c t  s e r v ic e .  The p r o b a b i l i ­
t i e s  a r e ,  how ever, ve ry  rem ote th a t  i t  would be p o s s ib le  to  
lo c a te  a steam  s t a t i o n  a t  th e  c e n te r  o f  d i s t r i b u t i o n ,  a s  t h i s  
would g e n e ra l ly  be in  a re s id e n c e  t e r r i t o r y .
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COSCLUSIOU
I t  i s  v e ry  e v id e n t from th e  above f ig u r e s  t h a t  e l e c t r i ­
c a l  o p e ra t io n  o f  pumping s t a t i o n s  would r e s u l t  in  la rg e  sa v ­
in g s  to  th e  C ity  o f C hicago. Even under ad v e rse  com parisons 
e l e c t r i c a l  o p e ra t io n  i s  shown to  be c h e a p e r , w hereas under 
c o n d it io n s  which o b ta in  a t  most o f  th e  s t a t i o n s ,  e l e c t r i c a l  
o p e ra t io n  shows an e x tre m e ly  la rg e  redu ced  c o s t o f  o p e ra t io n . 
I t  i s  no t a t  a l l  im probable t h a t  th e  Commonwealth E d ison  Com­
pany would reduce  i t s  r a t e s  to  th e  C ity  fo r  a  lo a d  such a s  
t h i s ,  where th e  an n u a l lo a d  f a c to r  i s  76^, to  a p o in t  com­
p a ra b le  w ith  th e  r a t e s  o f  th e  S a n i ta ry  D i s t r i c t  o f  C hicago.
From th e  power c o s ts  c a lc u la te d  above i t  i s  seen t h a t  
th e  c o s t o f  Commonwealth E d ison  en e rg y  i s  |0 .0 0 7 7  p e r  k i l o ­
w att h o u r , and o f  S a n i ta ry  D i s t r i c t  en ergy  i s  fO .0054 p e r  
k i lo w a tt  h o u r.
R e l i a b i l i t y  o f  s e rv ic e  i s  th e  most im p o rtan t f a c to r  in  
th e  supp ly  o f  w ate r f o r  m u n ic ip a l p u rp o se s . P ro te c t io n  from 
f i r e  h a za rd  n e c e s s i t a t e s  th e  m ain tenance o f  p re s su re  on th e  
m ains a t  a l l  t im e s , r e q u i r e s  i n f a l l i b l e  s e r v ic e .  T h is can be 
o b ta in e d  by steam  o p e ra t io n , a s  th e  chances o f  th e  com plete 
shut-dow n o f  a s t a t i o n  a re  ex trem e ly  rem ote . R e l i a b i l i t y  can 
on ly  be o b ta in e d  w ith  e l e c t r i c a l  o p e ra t io n  by h av in g  a l l  
fe e d e rs  underg round , and by h av in g  fe e d e rs  i n s t a l l e d  from a t  
l e a s t  two s e p a ra te  and ind ependen t so u rc e s .
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The en erg y  g e n e ra te d  hy th e  S a n i ta ry  D i s t r i c t  a t  th e  
L ockport p la n t  i s  t r a n s m it te d  on overhead l in e s  to  C hicago. 
T h is in tro d u c e s  a f a c to r  o f  u n r e l i a b i l i t y ,  owing to  th e  dan­
g e r  o f  in t e r r u p t io n  of s e rv ic e  hy l ig h tn in g  d is tu rb a n c e s .
A lso , s in c e  th e  p la n t  i s  a h y d r o e le c t r ic  s t a t i o n ,  shutdowns 
a re  l i a b l e  to  o ccu r d u rin g  e x trem e ly  co ld  w e a th e r , due to  
ic e  f l o a t in g  down the  r i v e r  and c a n a l from  th e  lak e  and 
choking  th e  in ta k e s .
As p re v io u s ly  shown, i t  i s  v e ry  d o u b tfu l i f  th e  C ity  
can , in  a  m u n ic ip a l power s t a t i o n ,  g e n e ra te  and tr a n s m it  pow­
e r  f o r  l e s s  th an  $0 ,007 p e r  k i lo w a tt  h o u r. There w ould, 
t h e r e f o r e ,  be no ad v an tag e , f i n a n c ia l l y ,  in  th e  C ity  b u i ld ­
in g  i t s  own p l a n t .  In  a d d i t io n ,  s e rv ic e  o f t h i s  k in d  would 
n o t be the b e s t  f o r  pumping p u rp o se s , a s  th e re  would be some 
degree o f  u n r e l i a b i l i t y  in  th e  s e r v ic e .
Hence, th e  o n ly  p r a c t i c a b le  so u rce  o f  power f o r  an e l e c ­
t r i c a l l y  o p e ra te d  pumping s t a t i o n  would be th e  p u b lic  s e rv ic e  
com pany's p l a n t ,  s in c e  the  s e rv ic e  would be c o n tin u o u s , an d , 
fo r  an e x t r a  s a fe g u a rd , c o u ld  be o b ta in e d  from  two independen t 
so u rc e s . In  a d d i t io n ,  the c o s t o f  power from  t h i s  so u rce  i s  
a t  l e a s t  a s  low as th e  C ity  cou ld  i t s e l f  g e n e ra te  and d i s t r i ­
bu te  th e  c u r r e n t ,  and in  a l l  p r o b a b i l i ty  cou ld  be brough t 
low er.
In  c o n c lu s io n , i t  has been p ro v en , in  th e  f a c t s  and f i ­
g u res  p re s e n te d  h e r e in ,  t h a t  e l e c t r i c a l  o p e ra t io n  o f  pumping 
s t a t i o n s  i s  n o t o n ly  p r a c t ic a b le  and f e a s ib l e ,  b u t t h a t  th e  
c o s t  i s  low er th a n  th a t  o f  steam  o p e ra t io n .
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ELECTRICALLY OPERATED 
PUM PING  STATIO N
DAILY CAPACITY 150,000,000GALLONS
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W A TE R  P IPE  E X T E N SIO N  D IVISION
-M A P  OF
C h icago  W ater S ystem
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